Abstract. In this paper, a Ramsey type model with endogenous birth rate is set up to inquire the optimal birth rate choosing in the economic growth process. It is proved the model has a unique equilibrium which is saddle under some given conditions. Along the optimal growth path, the per capita capital, consumption and the birth rate increase. By comparative static analysis, it obtain the per capita consumption decreases with the life expectancy prolonged.
Introduction
In recent year, the relationship between population aging and economic growth arouses much attention of economist and demographer [1] [2] [3] [4] [5] . In the theoretic analysis framework, population aging causes the change of demographic structure and economic growth which is also studied by economist and demographer [6] [7] [8] [9] .
In the paper [1] , Prettner introduces endogenous birth rate into Blanchard's model [10] to investigate the consequences of population aging for long-run economic growth perspectives. In the model, the individuals face a constant age independent instantaneous risk of death which is denoted by µ and obtain utility from both consumption and birth rate. So, the individual maximizes his or her discounted stream of lifetime utility. 
subject to ( )
In this paper, by using a Ramsey type model, we modify this model from two aspects. Firstly, the utility function from the consumption and birth rate are both the constant intertemporal elasticity of substitution. Secondly, the production function is neoclassical and the market is perfect competition. It is proved the model has a unique equilibrium which is saddle under some given conditions. Along the optimal growth path, the per capita capital, consumption and the birth rate increase. By comparative static analysis, it obtain the per capita consumption decreases with the life expectancy prolonged.
Setup the Model
Assume that the intensive production function ( ) f k satisfies the Inada conditions, i.e.,
And the market is perfect competition, ( ) ′ = r f k and ˆ( ) ( ) ′ = − w f k kf k . The utility function of individual from the consumption and birth rate is strong additive, i.e., 
The current value Hamiltonian to solve the optimization is
The first order conditions and transversality condition are
From (8) and (9) 1 2 ( ) ( )(1 ) by 1 ( ) h c , then, from (7), we obtain 1 ( ) ( ) ( )
, then we get following dynamical system
on the open set 
The Existence and Uniqueness of the Non-zero Equilibrium
In this section, we assume that utility functions satisfy the condition of Theorem 1. 
This completes the proof of the Theorem. Theorem 3. The unique equilibrium ( ) * * , k c of the dynamical system (14)- (15) is saddle.
then the Jacobian of the dynamical system (14)- (15) 
The eigenvalues 1 2 ν ν , are real and have opposite sign since 2 3 0 > a a . Therefore, the unique equilibrium of the dynamical system (14)- (15) 
